I
nformation on human induced disturbance like deforestation has gained much importance particularly in the present global context of climate change and biodiversity conservation challenges. Satellite remote sensing methods have been widely used to map area and patterns of deforestation as well as to analyze the rates of forest cover change (Apan and Peterson, 1998; Franklin et al., 2002; Hall et al., 1991; Mas, 1999; Mas et al., 2004) . Forest loss and fragmentation process through habitat loss, fragmentation and isolation of forest patches alter the landscape structure and functions, and ultimately have several ecological effects on ecosystem (Matsushita et al., 2006, McGarigal and Cushman, 2002) . Therefore, it is important for deforestation analysis to include spatial dynamics of the forest, landscape which provides information on the temporal change in the patch metrics such as size, number, shape, adjacency and the proximity of patches in a landscape. Previous studies have observed forest cover change in the Terai, a physiographic region of Southern Nepal, which is important from both biodiversity conservation as well as rich forest resources (DFRS, 1999; DoF, 2005; Kandel et al., 2010; Khanal, 2009 
Materials and methods

Study area
Laljhadi forest, a biological corridor lies in Kanchanpur district of the far western region of Nepal. The corridor which encompasses four Village Development Committees (VDCs) (Raikar Bichawa, Baisi Bichawa, Shankarpur and Krishnapur) (Fig. 1 The study, carried out at Laljhadi corridor in Kanchanpur district of Nepal, aimed at assessing forest cover change and fragmentation using multi-temporal Landsat data. Post classifi cation change detection was applied on temporal forest cover class datasets obtained by supervised classifi cation technique with maximum likelihood algorithm. The overall change analysis indicated a decreasing trend in forest cover. Statistics on selected landscape metrics were generated to quantify the change in spatial structure resulting from fragmentation. The analysis of the landscape metrics depicted increase in fragmentation over the analysis time period along with progression of deforestation. 
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Image classifi cation
The image classifi cation was carried out using ERDAS Imagine 9.2. A supervised classifi cation technique with maximum likelihood algorithm was applied. Landsat images of all the required data were classifi ed into three broad classes: forest cover, water body and others (cultivated land, settlement, barren land). Training samples using ancillary datasets were taken as signature classes for classifi cation.
For classifying the image of 1977, 1990, 1999 and 2010 , the aerial photo of 1966, topographic map of scale 1: 25000, Rapid Eye image of 2010 were used as reference along with Google Earth. After the classifi cation fi ltering was done fi ltering out patches less than one hectare. After classifi cation in ERDAS 9.2, the classifi cation maps were exported to Arc GIS 9.2 for further processing.
Accuracy assessment
Typical accuracy assessment approach was applied, which involved verification of the randomly generated locations using reference data. For the quantitative analysis of the image classifi cation, Kappa statistics was applied. Kappa statistics is a measure of agreement between image data and reference data (Jensen, 1996) . Overall classification accuracy and Kappa coefficient statistics were derived for each image date as presented in table 2. 
Results and discussion
Forest cover change Landsat MSS Images and TM images of 1977, 1990, 1999 and 2010 were used to produce forest cover maps of the study area (Fig. 2) . It was revealed that a considerable amount of forest (4581.72 ha) had decreased during the entire study period. Table 4 depicts the statistics on total forest area and the equivalent percentage of area changed during the time intervals. Highest loss of forest cover (2500 ha) took place between 1999 and 2010. 
Forest fragmentation analysis
The analysis of selected landscape metrics depicted increase in fragmentation over the analysis time period along with progression of deforestation ( Table 5 ). The sum of areas of patches belonging to forest class or the class area (CA) showed trend of deforestation. The number of forest patches (NumP) increased heavily in 1990s and declined sharply in 2010. Field observation as well as the interpretation of secondary data revealed that this may have happened because of many disturbances in forests due to road construction, deforestation and migration in 1990s. By 2010, most of the smaller forest patches had already been converted to other land use classes. 
Conclusion
The multi-temporal forest cover change analysis revealed the important changes both in the areas of deforestation and fragmentation of forests. A very clear trend toward forest fragmentation was observed with a continuous trend over time of decreasing forest cover as indicated by increase in the number of forest patches and ultimately decreasing following the conversion of smaller patches to other land use types. The use of multitemporal Landsat images to monitor spatial pattern of forest cover change further supports the potential applicability of Landsat sensor products for monitoring other land use dynamics in Nepalese terrain. However, it is recommended that to understand more detailed dynamics of landscape fragmentation, future research should use higher resolution datasets and encompass wider landscape units rather than part of a small corridor.
